The determinants which arise in the enumeration of symmetry classes of plane partitions are difficult to evaluate. Recently, Andrews and Burge have shown that the determinant of one of these classes has a surprising property, which we call the averaging property. We obtain a class of determinants under reasonably general conditions which also possess this property. This class includes the Andrews and Burge example. We also consider conditions under which determinants in this class can be evaluated.
INTRODUCTION
Properties of certain determinants and their evaluation play an important role in enumerative combinatorics, and a thorough understanding of them has led to important combinatorial information. One such determinant occurs in connexion with the symmetry classes of plane partitions and was evaluated by Mills, Robbins, and Rumsey [4] in the following theorem. We have trivially recast their statement, reversing the order of the rows and the columns, and exhibiting the polynomiality of the determinant. Their proof relies on a primary result of Andrews [ 1 ], evaluating a determinant. Let fo denote the degree of the ordinary irreducible representation of the symmetric group which is indexed by the partition 0. Let d/, denote the partition (n-1, n-2 ..... 1 ). We use lai.jl,, to denote the determinant of the n x n matrix whose (i, j)-entry is ai, j for i, j= 1 ..... n. 
1-I
While considering a number of related determinants, Andrews and Burge [2] proved the following unexpected result using a 4F3 hypergeometric summation theorem. (1) (2) Let establish the result as a consequence of Theorem 1.1. In view of (1) we say that M,,(x, y) and N,, (x, y) have the averaging property of Andrews-Burge, the subject of this paper.
In Section 2 we give a determinant result (Theorem 2.1 ), in a reasonably general setting, which specialises to Theorem 1.2. Moreover, it yields as special cases further determinants with the averaging property. In Section 3 we show that two of these further determinants have evaluations whose form is similar to Theorem 1.1.
MAIN THEOREM
In the following determinant result the independence of the argument of the functions G; will be seen later to be an extension of the averaging 
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Proof Let aj, j denote the (i, j)-element of the matrix on the left-hand side of the enunciation and let G~(t)=~,~o g~,k tk. Then 
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The next result gives a general class of determinants which have the averaging property. The class contains the determinant of Andrews and Burge. 
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(l +t)k+l__(l +t)--k k (2) Gi(Hm(t))- The left-hand sides of Corollary 2.2 are polynomials in k, so z + k and z-k can be replaced by the indeterminates xl and x2, respectively. As a consequence, on the right-hand side z is replaced by .'~. If we set aj = -j in this result, we obtain Theorem 1.2.
It is readily seen that the c~ k) appearing in the above proof are the coefficients which appear in the expansion of the Chebyshev polynomials. The existence of G; in the above instance is not entirely straightforward, as an attempt to find comparable choices quickly reveals.
We now give another class of determinants which has the averaging property. Proof Let H,,(t)=te', and F,,(t)=e I"'-l', for m=l,...,n and let Gi(H,,,(t))=e""+e"'-', for i, m=l ..... n. The result follows from Theorem 2.1, having reversed the order of the rows. Of course, had we wished to determine G(t) explicitly, we could have used Lagrange's implicit function theorem. I
We observe that the right-hand side of Theorem 2.1 can be written in the alternative form
since t] appears only in column j. The left-hand side can be written in an analogous way if, as in the above examples, the functions G,. are independent of i. This link between determinants and constant terms in Laurent series has been used in many instances. A recent example involving the determinants of Theorems 1.1 and 1.2 occurs in Zeilberger [5] .
EVALUATIONS
The determinant in Theorems 1.1 and 1.2 is especially interesting because of the averaging property and because it can also be evaluated explicitly. This is the case aj = -j of the general class of determinants in Corollary 2.2. Although, in general, the determinants in this class cannot be evaluated explicitly, the determinants that arise in the cases a/= 0 and j also can be, by means of the following result. (ii) Can this result, and the others in this paper, be determined through the use of symmetric functions or the tableaux they count? Successful answers to these questions, as a by-product, may lead to a simpler and more direct derivation of Theorem 1.1, although we have not been able to carry this out.
